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1.0 INTRODUCTION

This Health and Safety Plan contains the requirements necessary to

protect employees, on-site personnel, and the general public during

the Remedial Investigation (RI) at the Lenz Oil Site located in

Lemont, Illinois. Field work at the site includes: (1) collection

of samples from soil gas, soil borings, surface soil, sediment,

surface water and ground water; and (2) installation of monitoring

wells. All of the health and safety procedures described in this

Plan are specifically related to the field work being conducted and

the time frame during which this work is being performed. The

duration of the design studies and subsequent remedial efforts has

not been defined.

Health and safety are important concerns during the field work

related to the RI. The objectives of this Health and Safety Plan

are: (1) to provide safety procedures to be followed during the

field work, and (2) to establish emergency response procedures for

extraordinary conditions that may occur during that work period.

These procedures are based on an analysis of site-specific

potential hazards and the appropriate protective measures to

mitigate these hazards. The health and safety procedures presented

in this Plan are in accordance with the appropriate requirements of

the Occupational Safety and Health Administration (OSHA), as

indicated in 29 CFR 1910.120, and the U.S. Environmental Protection

Agency (USEPA). All operations and equipment used during the field

work will comply with the OSHA regulations found in 29 CFR 1910.120

and all applicable parts of 29 CFR 1910 and 1926.

The health and safety protocols established in this Plan are based

on site conditions and chemical hazards known or anticipated to be

present. Specifications presented herein are subject to review and
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revision based on actual conditions encountered during field

activities. Prior to the commencement of field activities, all on-

site personnel will have read and understood this Plan.

Environmental Resources Management-North Central, inc.
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2.0 GENERAL INFORMATION

The names and responsibilities of designated safety personnel,

emergency telephone numbers, and the address of and evacuation

route to the nearest hospital are indicated in the following

subsections.

2.1 Project Safety Officer

David Baron, the ERM Project Safety Office (PSO), is responsible

for ensuring that all project personnel comply with the provisions

of this Health and Safety Plan during the investigation activities.

The PSO is responsible for ensuring that proper rr.edical

surveillance is being maintained, providing hazard communication

information, training employees in safe operating procedures, and

advising the Project Manager on any matters concerning the health

and safety of employees or the public.

The ERM On-Site PSO, who is responsible for the development and

implementation of this Plan, will verify compliance at the work

site. The On-Site PSO, will supervise all daily safety,

decontamination, and environmental monitoring activities associated

with the field work and report to the PSO and Project Manager.

Both the PSO and the On-Site PSO have the authority to stop work in

the event of an emergency, equipment breakdown, unsafe procedure,

or unsafe condition; to start work following any stoppage; and to

approve any modifications to the Health and Safety Plan

requirements that may be warranted based on field conditions. The

foregoing organizational structure will be periodically reviewed

and updated as necessary to reflect the current status of

operations at the work site. Frequent and regular inspections of

site operations will be conducted to ensure compliance with this

Environmental Resources Management - North Central, inc.
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Health and Safety Plan. If any changes occur in the operations,

the Plan will be modified accordingly.

2.2 Emergency Agencies

If an emergency occurs at the Lenz Oil Site that is related to the

performance of the field work, appropriate emergency agencies will

be contacted. The following emergency telephone numbers will be

recorded in all field notebooks and posted at the decontamination

facilities:

AGENCY TELEPHONE NUMBER

National Response Center (800) 424-8802

Illinois Emergency Services and (800) 782-7860
Disaster Agency

Ambulance Service (708) 257-2221

Fire Department (708) 257-2221

Police Department (708) 257-2226

Palos Community Hospital (708) 361-4500
123rd & 80th Ave., Palos Hills

The evacuation route to Palos Community Hospital, shown on Figure

2-1, will be in the possession of all appropriate field personnel

and posted at the decontamination facilities. The hospital, police

department, and fire department will be contacted prior to

initiating the investigation activities and notified of the

chemical compounds that may be encountered during the field work.

Environmental Resources Management - North Central, inc.
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2.3 Key Project Personnel

The following personnel will have the primary responsibility of

ensuring conformance to the Health and Safety Plan:

AFFILIATION
TITLE NAME TELEPHONE NO.

Project Manager J.P. Imse ERM-North Central
(708) 940-7200

Project Safety Officer D. Baron ERM-North Central
(708) 940-7200

The Project Manager (PM) has the responsibility for the performance

of the work in a safe manner. The PM will ensure that all legal

and safety requirements are met. The Site Supervisor (SS) is the

On-Site Project Safety Officer and overseer of operations. It is

the duty of the SS to maintain site security, supervise the project

employees, and ensure that all procedures (e.g., health and safety,

decontamination, and protective equipment) are followed.

Environmental Resources Management - North Central, inc.
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3.0 NATURE OF POTENTIAL HAZARDS

3.1 Site Description

The Lenz Oil site is located in the Des Plaines River floodplain at

the foot of a 75-foot bluff, which defines the northern edge of the

river valley. A small topographic high is situated southwest of

the site, and the Des Plaines River Diversion Channel is

approximately 600 feet to the southeast. The regional slope is

toward the Des Plaines River (southeast), but the on-site slope is

toward the northwest. A small, southwest-flowing ephemeral

drainage ditch is situated along the northwest border of the site.

Current site topography is a result of the placement of incinerated

soil and regrading of the site by IEPA following the Expedited

Remedial Activity (ERA) completed in 1988.

The approximately 4.5-acre site has undergone considerable change

during the remediation activities. Prior to remediation, the

following features were located on the site: a wood-frame office

building, a concrete block maintenance building, a concrete block

parking shed, a metal structure, a number of above-ground and

below-ground tanks, several tank trucks, a former lagoon pit, and

a cinder pile. A fence with two access gates along the Jeans Road

enclosed the active portion of the facility. Thirteen monitoring

wells were installed in the vicinity of the site, two by Lenz Oil

Service, Inc. (OW-1 and OW-2), and eleven by the IEPA (G-101 to G-

106) .

Currently the site is devoid of all original structures, including

buildings, tanks, tank trucks, piles, and most of the original

fence. The ground surface has been regraded and recently planted

with grass seed. A wire fence was erected at the property boundary

along Jeans Road and along part of Route 83. Monitoring wells OW-1

and OW-2 have been removed and monitoring wells G-105S and G-105D

Environmental Resources Management - North Central, inc.
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appear to have suffered damage during remediation. Although the

security of the monitoring wells in clusters G-101, G-102, and G-

104 has not been compromised, the wells in clusters G-105 and G-106

are currently unlocked or missing the lid on the protective

covering.

3.2 Chemical Hazards

Table 3-1 summarizes the primary contaminants indicated during the

previous work conducted at the site and their corresponding

threshold limit values for inhalation (TLVs) and permissible

exposure limits (PELs). Permissible exposure limits are legal and

enforceable standards set by the Occupational Safety and Health

Administration. Threshold limit values are recommendations from

the American Conference of Governmental Industrial Hygienists

(ACGIH), which are not legally enforceable, but are provided for

reference. A summary of dermal toxicity data, obtained from

USEPA's "Standard Operating Safety Guides," is also included as

part of Table 3-1. The potential hazards of the compounds detected

at the site are further described in Appendix A.

If air monitoring performed with an HNu or equivalent instrument

indicates a sustained organic vapor concentration equal to or above

1 ppm above background in the breathing zone, Level C respiratory

protection (air-purifying respirators) will be required (See Table

3-2) . All preventative maintenance and calibration will be

performed in accordance with the manufacturer's operation manuals.

(See Appendix B.)

The dermal toxicity data show a moderate dermal toxicity for the

majority of substances. Therefore, chemical-resistant gloves (such

as neoprene or nitryl) will be required for any task in which

dermal contact with contaminated materials is possible.

Environmental Resources Management - North Central, int.



TABLE 3-1

SITE CONTAMINANTS DETECTED
DURING PREVIOUS INVESTIGATIONS

Volatile Organic
Compounds

Vinyl Chloride

Chloroethane

1 , 1-Dichloroethane

1 , 2-Dichloroethene
(total)

1,1, 1-Trichloroethane

1, 2-Dichloroethene (cis)

Benzene

Tetrachloroethene

Trichloroethene

Toluene

Ethyl Benzene

Xylenes (Total)

Methyl Ethyl Ketone
(2-Butanone)

1,2 Dichloroethane

Methylene Chloride

4-Methyl-2-Pentanone

CAS Number

75-01-4

75-00-3

75-34-3

540-59-0

71-55-6

156-60-5

71-43-2

127-18-4

108-88-3

100-41-4

1330-20-7

78-93-3

107-06-2

Sample
Matrix

GW

GW

LW, GW, S

GW

LW, GW, S

GW

LW, GW, S

LW, GW, S

LW, S

LW , GW , S

LW, GW, S

LW, GW, S

GW, S

GW, S

S

S

Threshold
Limit Value

(ppm)

5

--

—

350

—
1

50

100

100

100

200

--

Exposure
Limits
(ppm)

1

5

100
(400 mg/m3)

450

—

5

100

200

125

100
(435 mg/m3)

__
—



TABLE 3-1

SITE CONTAMINANTS DETECTED
DURING PREVIOUS INVESTIGATIONS

II Semivolatile Organic
Compounds

Phenol

2 , 4-dimethylphenol

Isophorone

Naphthalene

2-Methylnaphthalene

Dime thy Inapt ha lene

Trimethylnapthalene

Anthracene

III PCBs and Pesticides

Aroclor 1016

Aroclor 1242

Aroclor 1248

Aroclor 1260

Total PCBs

CAS Number

108-95-2

78-59-1

91-20-3

91-57-6

—
--

120-12-7

Sample
Matrix

LW, GW

LW

GW

LW, GW

LW, GW

LW, GW

LW, GW

LW, GW

LW

LW

LW

LW

LW, GW

Limit Value
(ppm)

5

5

10

--

—

—

—

Limits
(ppm)

—

—
15

—
—

--

—



TABLE 3-1

SITE CONTAMINANTS DETECTED
DURING PREVIOUS INVESTIGATIONS

IV Inorganic Analytes
(continued)

Boron

Iron

Lead

chromium

Antimony

Arsenic

Barium

Beryllium

Cadmium

Copper

Mercury

Nickel

Selenium

Zinc

CAS Number

1309-37-1

7439-92-1

7440-47-3

Sample
Matrix

LW

LW

LW

LW

LW

LW

LW

LW

LW

LW

LW

LW

Limit Value
(ppm)

0.15 mg/m3

0.5 mg/m3

Limits
(ppm)

10

50 mg/m3

1 mg/m3

KEY:

Data not Available
S - Soil
GW - Ground Water
LW - Liquid Waste from Drums, Trucks and Tank Trucks
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Numerous other exposure pathways are potential hazards to on-site

personnel to a much lower degree than the inhalation and dermal

contact routes. Precautions should be taken to avoid the following

potential exposure pathways:

o Ingestion of contaminated ground water,

o Ingestion of contaminated surface soils, and

o Eye contact with any contaminated materials.

To mitigate these potential hazards, a thorough program of

personnel decontamination and hygiene will be maintained during the

field work. Also, splash protection (goggles, neoprene boots,

chemical-resistant gloves, and splash shields) will be used during

the sampling or handling of any contaminated liquids and during the

decontamination of equipment. Details relating to personal

protective equipment and procedures are provided in Section 8.0 of

this Health and Safety Plan.

3.3 Primary Hazards

The primary physical hazards associated with the investigation

activities are cold weather exposure and heat stress. Other

potential physical hazards to on-site personnel include falling,

tripping, slipping, or excessive noise.

Cold weather exposure will be an occupational stress that needs to

be addressed. Several factors influence the development of a cold-

weather-related injury: (1) ambient temperature, (2) wind

velocity, and (3) the presence of moisture.

Environmental Resources Management - North Central, inc.
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The following precautions will be used to avoid potential frostbite

injuries or hypothermia during field work:

o Thermal socks, thermal underwear, hard hat

liners, or other cold-weather gear will be

provided to employees.

o Periodic breaks will be required during cold-

weather field activities, with an adequate

supply of potable water and warm drinks

provided. Any container used to distribute

water or warm drinks will be clearly marked.

o Employees will be instructed to recognize the

symptoms of exposure (hypothermia) and

frostbite. (The first sign of frostbite may

be slightly flushed skin. The skin color then

changes to white or grayish yellow and finally

grayish blue. Pain is sometimes felt early on

but goes away later. The frostbitten area

feels cold and numb, and the employee may not

be aware of the injury. The signs and

symptoms of hypothermia include shivering,

dizziness, numbness, confusion, weakness,

impaired judgment, impaired vision, and

drowsiness. As hypothermia progresses, the

employee may move clumsily and have trouble

holding things. In later stages, he or she

may stop shivering.)

o Employees who become wet from perspiration or

precipitation will be instructed to return to

the plant for a change of clothes.

Environmental Resources Management-North Central, inc.
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o Cold-weather exposure hazards will be

discussed during the site-specific safety

training program, covered prior to the

initiation of the field activities.

Heat stress is of concern during the summer months. Impermeable

protective clothing, such as chemical-resistant Tyvek coveralls,

will reduce the body's ability to dissipate heat, thus, increasing

the chance of heat-related problems. One or more of the following

measures will be used to control heat stress:

o An adequate supply of cold potable water or a

commercial electrolyte solution mix will be

provided to all employees. Any container used

to distribute the water or electrolyte mix

will be clearly marked.

o Employees will be informed of the symptoms of

heat stress and heat exhaustion. (The usual

signs and symptoms of heat exhaustion are

cool, pale, and moist skin; heavy sweating;

dilated pupils; headache; nausea; dizziness;

vomiting; and near normal body temperatures.

Heat stroke is life threatening. Symptoms

include hot, red skin, very small pupils; and

very high body temperature - sometimes as high

as 105 degrees. The skin could be wet from

perspiration or dry.)

o Employees involved in work tasks requiring the

use of impermeable clothing will be required

to take periodic breaks.

Environmental Resources Management - North Central, inc.
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o All breaks will be taken in a shaded rest area

after any required decontamination procedures

have been followed. During rest periods,

employees will be required to remove

impermeable protective garments.

o All employees will be informed of the

importance of adequate rest, replacement of

lost body fluids, and proper diet to prevent

heat stress.

There is a small risk associated with injuries resulting from

tripping over tools or equipment, slipping on wet or icy surfaces,

or exposure to noise in excess of acceptable limits. Field

personnel will be made aware that protective apparel and equipment

may limit visibility, hearing, and manual dexterity. As a result,

the physical hazards of certain field activities will be increased.

Specific precautions to prevent injuries related to physical

hazards are covered in the general work procedures presented in the

following section.

Environmental Resources Management - North Central, inc.
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4.0 GENERAL WORK PROCEDURES

This section presents an overview of the health and safety issues

associated with the general field work procedures at the Lenz Oil

Site.

4.1 Supervision and Audits of Safety Procedures

All field work related to the RI will be audited by the Project

Safety Officer (PSO) to ensure compliance with the Health and

Safety Plan. The On-Site PSO will specify the level of protective

clothing for field personnel involved in the investigation

activities, based on the parameters outlined in Section 8.0 of this

plan. All air monitoring required to determine the level of

respiratory protection needed for specific field activities will be

the responsibility of the On-Site PSO.

If an accident, exposure to contamination, or other emergency

occurs, the On-Site PSO will stop work and determine the

appropriate response actions. Field personnel will be instructed

to leave the area immediately and to remain in their protective

gear. Injured personnel will be removed from the immediate hazard.

Evacuation routes established by the PSO prior to initiating field

work will be posted at the site. During the initial field

activities, the On-Site PSO will reevaluate the evacuation routes

daily and establish rendezvous points. If necessary, the

evacuation route will be modified, and an updated version will be

posted at the site.

Environmental Resources Management - North Central, inc.
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4.2 Site Control and Work Zones

The On-Site PSO will have discretion over the establishment of site

control and work zones. Site control and the delineation of

specific work zones are necessary to reduce the possibility of

exposure to site contamination. Individuals without proper

personal protective gear will be restricted from these zones, and

authorized personnel or equipment leaving contaminated areas of the

site will be decontaminated as they pass through the contamination

reduction zone to prevent the spread of contaminants. Personnel

and equipment in the exclusion zone will be minimized. The

possibility of exposure or translocation of site contaminants will

be reduced by establishing three contiguous work zones as follows:

Zone 1: Exclusion Zone

The exclusion zone, which will encompass the work areas

at the plant site, will be delineated with warning tape.

All personnel entering the exclusion zone must wear the

level of protection specified by the On-Site PSO. An

entry and exit checkpoint will be established at the

periphery of the exclusion zone, and the flow of

personnel and equipment into and out of the zone will be

regulated to verify that established procedures are

followed.

Zone 2: Contamination Reduction Zone

A contamination reduction zone will be established

adjacent to the exclusion zone checkpoint to provide a

transition between contaminated and clean areas.

Protective gear will be cleaned and removed in Zone 2,

Environmental Resources Management - North Central, inc.
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before a person enters a clean area. All decontamination

facilities for personnel and equipment will be located

within this zone.

Zone 3: Support Zone

A support zone will be established in a noncontaminated

or clean area on the site upwind of intrusive sampling

areas. Support facilities (used to store equipment and

samples) will be located in this zone. Because normal

work clothes are appropriate within the support zone,

protective gear that has not been decontaminated will not

be allowed in Zone 3.

The On-Site PSO will be responsible for delineating and controlling

access to work zones. Additionally, the level of protection

required in the exclusion zone will also be specified by the On-

Site PSO.

4.3 General Work Rules for Field Activities

The following is a list of general safety rules to be followed by

all personnel involved in field activities at the Lenz Oil site:

o Contaminated protective equipment (e.g.,

respirators, boots, and gloves) shall not be

allowed in the support zone until the

equipment has been cleaned or properly

packaged and labeled.

Environmental Resources Management - North Central, inc.
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o Legible precautionary labels shall be affixed

to containers holding waste, debris, or

disposable protective clothing.

o No eating, drinking, smoking, chewing gum,

tobacco, or any practice that increases the

probability of hand-to-mouth transfer and

ingestion of material will be allowed within

the exclusion or contamination reduction

zones.

o Transportation and disposal of contaminated

residuals from site activities shall comply

with all applicable local, State, and Federal

regulations.

o Emergency equipment shall be placed in readily

accessible locations within the support zone.

o All excavation work must comply with OSHA

rules, 29 CFR 1926.

o Employees will be required to wash their hands

and face upon leaving the work area.

o Whenever decontamination procedures for outer

garments are in effect, the entire body will

be thoroughly washed as soon as possible after

the protective garment is removed.

o Excessive contact with potentially

contaminated substances (e.g., avoid walking

Environmental Resources Management - North Central, int.
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through puddles, kneeling on the ground, and

leaning against drums) shall be avoided.

o Field monitoring equipment shall not be placed

on potentially contaminated surfaces.

o Employees will be trained to recognize the

signs and adverse effects of exposure to

hazardous substances present on site.

o Prescribed drugs should not be taken unless

specifically approved by a qualified

physician. Alcoholic beverage consumption

will not be permitted during the work day.

During nonworking hours, alcoholic beverage

intake should be minimized or avoided for as

long as an employee is engaged in field work.

o The Health and Safety Plan will be made

available to all personnel.

o All employees must be familiar with standard

operating safety procedures and any additional

instructions and information contained in the

Health and Safety Plan.

o All personnel must adhere to the information

contained in the Health and Safety Plan.

o Contact lenses cannot be worn when respirator

protection is required or when the hazard of a

splash exists.

Environmental Resources Management - North Central, int.
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o On-site employees will use the buddy system.

At a minimum, a third person, suitably

equipped as a backup, is required during

extremely hazardous entries.

o Visual contact will be maintained between on-

site pairs and safety personnel.

o During continual operations, on-site workers

act as safety backup to each other. Off-site

personnel provide emergency assistance.

o Communications (using radios, hand signals, or

other means) must be maintained between

initial entry employees at all times.

Emergency communications should be prearranged

in case of radio failure, necessity for

evacuation of the site, or other reasons.

o Fire prevention and protection (e.g.,

appropriate signs for flammable liquids,

smoking areas, and combustible or flammable

material storage areas) will be in accordance

with 29 CFR 1926.150, Subpart F.
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5.0 SAFETY TRAINING AND MEDICAL SURVEILLANCE PROGRAM

All personnel and subcontractors involved in the field activities

related to the RI will be required to attend an initial, site-

specific safety training program. The content of this program,

which will include instructions concerning possible hazards, is

outlined below:

1. Introduction to the hazardous materials/waste

previously identified at the site

a. Definition of hazardous materials/waste

b. Classification of hazardous materials/waste

c. Potential for ignitability, corrosivity,

reactivity, and/or toxicity

2. Toxicology effects of possible contaminants

a. Expected exposure levels

b. Routes of probable exposure

o respiratory tract

o dermal penetration

c. Expected toxic effects

d. ACGIH threshold limit levels

e. Carcinogens
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3 . Safety planning and principles to be used on

the job site

a. Names and responsibilities of key

project safety personnel

b. Emergency medical care and treatment

c. General safety practices

d. Emergency telephone numbers

e. On-site communications

4. Respiratory protection level used on-site

a. General principles

b. Potential hazards

c. Protective measures provided by air

monitoring, including a discussion

of the type and frequency of air

monitoring at the site

d. Response (evacuation) requirements

activated by abnormally high

volatile organic levels in ambient

air
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5. Protective clothing requirements

a. Level of protection

b. Articles of protective clothing

c. Purpose of each article of

protective clothing

d. Proper use of protective clothing

6. Decontamination

a. Concern regarding proper

decontamination

b. Extent of decontamination required

c. Personnel decontamination under

normal conditions

d. Personnel decontamination during medical

emergencies

e. Decontamination of equipment

f. Disposal of contaminated materials

7. Review of the site control measures and work

practices that will be used during each

operation
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8. Emergency response plan

9. Spill containment procedures

10. Review of the Health and Safety Plan

Field personnel will be required to sign a certificate to indicate

that they have successfully completed the initial, site-specific

training program. Copies of these certificates are included in

Appendix C. All general personnel working in the exclusion zone

will be documented as having completed 40 hours of health and

safety training, three days of supervised field experience, 8 hours

refresher training, as well as the initial site-specific training

outlined in this section. The On-Site PSO will have received an

additional 8 hours of specialized training.

Personnel participating in field work at the site must be enrolled

in a medical surveillance program. All training requirements and

medical surveillance of on-site personnel will be in accordance

with 29 CFR 1910.

Additionally, prior to the initiation of work each day, a safety

review will be held to discuss any modifications to this Plan that

may have been warranted, based on the activities during the

previous day. The emergency response plan described in Section 9.0

shall be rehearsed regularly as part of the overall training

program for site operations.
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6.0 ENVIRONMENTAL MONITORING PROGRAM

Based on the results of previous work conducted at the site, the

primary contaminants present at the site are volatile organic

compounds. Therefore, environmental health and safety monitoring

during field activities will be limited to measurements of organic

vapor concentrations of the ambient air in the immediate vicinity

and downwind of sampling or work areas. An HNu Model PI-101

photoionization meter will be used to conduct this ambient air

monitoring. An appropriate lamp for the HNu will be selected

based on a review of the ionization potentials of the compounds

previously detected on site. In addition, wind indicators will be

visible to all site personnel. The methods for maintaining and

calibrating the HNu meter are included as Appendix B.

Ambient air monitoring will be conducted during all field

activities that involve intrusive sampling (including soil borings,

well installation, and ground water sampling). Prior to air

monitoring an intrusive activity, background readings will be

obtained from an upwind, unaffected area. During intrusive

sampling, the HNu will be used to monitor the breathing zone of the

workers and may be used periodically to check for organic vapors in

the soil. All air monitoring results will be recorded in the On-

Site PSO's field notebook and will be used to specify the level of

respiratory protection required for each specific field activity.

Organic vapor readings will also be obtained at selected downwind

perimeter locations to assess the effect of these activities on the

surrounding area. The results of these readings will also be

recorded in the On-Site PSO's field notebook.
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7.0 DECONTAMINATION PROCEDURES

Decontamination of equipment and personnel will be performed to

prevent worker exposure to hazardous substances, to prevent cross

contamination of samples, and to extend the useful life of safety

equipment. All decontamination activities will be carried out

within the contamination reduction zone, and any residuals

generated (such as decontamination water, disposable gloves, or

disposable Tyvek suits) will be placed in secure containers (55-

gallon drums) for disposal in accordance with local, State, and

Federal regulations.

7.1 Equipment

All equipment involved in field sampling activities will be

decontaminated prior to and upon completion of sample collection.

Drilling equipment will be steam cleaned prior to each boring and

before being removed from the site. Pressurized steam will be used

to remove all visible excess material from augers, the back of the

drilling rig, and other parts of the rig that contact augers, rods,

and split spoons.

Decontamination of the sampling equipment (bailers, split spoons,

etc.) will be conducted according to the following procedure:

1. Wash with alconox detergent (or equivalent) and scrub

with potable water or steam clean;

2. Rinse with distilled or potable water;

3. Rinse with distilled water;

4. Air dry; and

5. Place in clean polyethylene bag, or wrap in aluminum foil

with shiny-side out when not in use and during transport.
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Disposable sampling equipment, such as bailer rope and sampling

gloves, will be replaced between samples to avoid cross

contamination.

A decontamination pad will be constructed by excavating a small

area and placing a thick-walled plastic liner over the entire

excavation. This area will be pitched to one end to allow the

drainage and accumulation of decontamination water. This water

will be subsequently removed with a wet vacuum or positive

displacement pump, placed in 55-gallons drums and properly disposed

of in accordance with local, State, and Federal regulations. All

steam cleaning, wash, and rinse procedures will be conducted within

this decontamination pad.

7.2 Personnel

Personnel decontamination will consist of soap and water washing to

remove contaminants from reusable protective gear (i.e., neoprene

boots, chemical-resistant gloves, and full-faced respirators).

Disposable protective apparel will be removed in such a manner to

prevent the spread of contaminants to other clothing (i.e., remove

gloves by turning them inside out).

The detailed procedure for personnel decontamination will depend on

the level of respiratory protection and dermal protection required

for each specific work task. The initial level of protection will

be Level D (Tyvek, pullovers, and hard hat).

The general sequence of decontamination and removal of protective

apparel based on Level C respiratory protection (air-purifying

respirators and full-splash protection) is shown in Figure 7-1,

taken from "Standard Operating Safety Guides" (USEPA, July 1988).
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Various other levels of protection are indicated in Appendix D.

The extent of washing required or modifications to the sequence

will be specified by the On-Site PSO.
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8.0 PERSONAL PROTECTIVE EQUIPMENT

All major work tasks (e.g., well installation as well as soil, soil

gas, sediment, surface water, and ground water sampling) will be

conducted under Level D protection unless on-site monitoring or new

contaminant data indicate that upgrading to a higher level of

protection is necessary. Appendix D contains a list of personal

protection equipment for Levels A through D and required

decontamination procedures.

8.1 Respiratory Protection

If a reading of 1 ppm above background in the breathing zone is

indicated on the HNu during the field investigation, Level C

respiratory protection will be required. Level C protection

includes full-faced, air-purifying respirators equipped with

combination cartridges for removing organic vapors, dusts, mists,

and fumes. The following guidelines will be followed when using

Level C respiratory protection:

o Air-purifying cartridges will be replaced at

the end of each shift or when breakthrough

occurs.

o Only employees who have had a pre-issue

qualitative fit test will be allowed to work

under Level C respiratory protection.

o Only employees who have passed a medical

examination, including a pulmonary function

test, will be allowed to use Level C

respiratory protection.
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o Excessive facial hair (e.g., beards) that

prohibits a proper seal between the respirator

and face will not be allowed.

8.2 Dermal Protection/Protective Clothing

In addition to normal work clothes, the following protective

clothing and equipment shall be worn by any personnel entering the

exclusion zone or contamination reduction zone:

o Disposable Tyvek coveralls,

o Disposable overboots,

o Disposable PVC gloves, and

o Neoprene boots with steel toe and shank.

Any work involving an intrusive sampling activity or the handling

of potentially contaminated liquids or soils (e.g., soil gas,

soil, sediment, or surface or ground water water sampling; soil

boring drilling; well installation; or well development) will

require the following additional protective clothing:

o Safety goggles or splash shields (unless full-

faced respirators are required or potentially

contaminated liquids are not involved);

o Chemical-resistant neoprene outer gloves; and

o Sleeves taped to gloves and cuffs taped to

boots.
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During work activities that present a potential overhead hazard

(e.g., drilling and monitoring well installation), all personnel in

the vicinity of the activity will be required to wear a hard hat.

Upgrading or downgrading protective equipment will be the decision

of the On-Site PSO and will be based on an assessment of the

exposure potential determined from sampling and screening results.
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9.0 EMERGENCY PROCEDURES

This Health and Safety Plan has been established to allow field

work related to the RI to be conducted without adverse effects on

work or health and safety. In addition, emergency response

procedures have been developed to cover extraordinary conditions

that may occur at the site.

If an emergency occurs, the On-Site PSO will notify the appropriate

emergency agency and take charge of the situation until the local

fire department or other emergency agency responds. At that point,

the On-Site PSO will offer technical assistance to the extent

possible by identifying the hazardous substances or conditions

present, and addressing, as appropriate, site analysis, use of

emergency controls, maximum exposure limits, hazardous substance

handling, and the use of new technologies for mitigating the hazard

or hazards present. Once the hazard has been mitigated, response

activities will be critiqued, and, if necessary, the Health and

Safety Plan will be modified.

9.1 Worker Injury

ERM professional personnel working at the site have received first

aid and CPR training. If an individual becomes ill or is

physically injured during the performance of field work, first aid

will be administered and, if necessary, assistance will be sought.

The following subsections outline the procedure to be followed in

the event of a medical problem or emergency.
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9.1.1 Decontamination

Any person who becomes ill or injured in the exclusion zone must be

decontaminated, to the degree practical, giving due consideration

to which risk will be greater: the spread of contamination or the

health of the individual. If the injury or illness is minor, full

decontamination should be completed prior to transport.

9.1.2 Transport - Hospital or Clinic

Employees being transported to a clinic or hospital for treatment

should take with them information concerning the chemical(s) to

which they have been exposed and their own medical history. This

information will be kept on site at the decontamination facility.

9.1.3 First Aid Procedures

If an employee working in a contaminated area becomes ill or is

physically injured, general first-aid procedures will be

administered. Depending on the severity of the injury, emergency

medical attention may be sought. If the employee can be moved, he

or she will be taken to the support zone. Decontamination

procedures, additional first aid, or preparation for transportation

will be performed in the support zone.
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If the injury to the worker is chemical in nature or related to the

physical hazards previously identified, appropriate first-aid

procedures will be instituted as follows:

o Eye Exposure - If contaminated materials enter

a worker's eyes, they will be washed out,

using a 15-minute eye wash kit that will be

kept at the site. Medical attention will be

sought immediately.

o Skin Exposure - If skin irritation results

from dermal contact with contaminated

materials, the affected area will be washed

with a mild soap or detergent and rinsed with

water for at least five minutes. Medical

attention will be sought if irritation in the

affected area persists.

o Ingestion - If contaminated materials are

ingested, vomiting should be induced. Medical

attention will be sought immediately.

o Inhalation - If an employee is overcome by

fumes from chemical hazards, he or she will be

moved to an area of fresh air. If necessary,

medical attention will be sought.

o Hypothermia - If an employee suffers from

hypothermia, medical attention should be

sought immediately. The employee should be

moved out of the cold and into warm clothing.

Environmental Resources Management - North Central, inc.



Lenz Oil Site
RI/FS Health and Safety Plan

Revision: 1
July 27, 1990

Page: 9-4

Warming should take place slowly; no food or

beverage should be administered.

o Frostbite - An employee suffering from

frostbite should be moved to a warm area.

Frostbitten areas of the body should be placed

in warm (100 to 105 degrees F) water, NOT hot

water. Areas of concern should be handled

gently and should not be rubbed or massaged.

If toes or fingers are affected, gauze should

be placed between them after warming them.

The injured parts should be loosely bandaged.

If the part has been thawed and refrozen, it

should be rewarmed at room temperature. If

necessary, medical assistance should be

sought.

o Heat Stroke - If an employee suffers a heat

stroke, medical attention should be sought

immediately. The employee should be moved out

of the heat and into a cooler area. The

employee should be cooled as quickly as

possibly by immersing him or her in a cool

bath, or wrapping wet sheets around the body.

While waiting for an ambulance to arrive, the

employee should be watched for symptoms of

shock. Symptoms of shock include: confused

behavior,; very fast or very slow pulse rate;

very fast or very slow breathing; trembling

and weakness in arms and legs; cool and moist

skin; pale or bluish skin, lips, and
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fingernails; and enlarged pupils. Nothing

should be given by mouth.

o Heat Exhaustion - If an employee suffers from

heat exhaustion, he or she should be moved out

of the heat and into a cooler place. The

employee should lie down with his or her feet

up. Clothing should be removed or loosened,

and cold packs, wet towels, or sheets should

be used to cool the skin. One-half glass of

water should be administered every 15 minutes

if the employee is fully conscious and can

tolerate it. During all of these procedures,

the employee should be observed for symptoms

of shock. If the employee has not recovered

within a half hour, or if the employee's

condition worsens, medical attention should be

sought.

9.1.4 Record Keeping

Exposure or the potential exposure of on-site workers during an

emergency or during routing operations will be recorded on the

Incident Safety Check Off List (see Figure 9-1) and in the On-Site

PSO field notebook.
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9.2 Fires

The local fire fighting and police authorities will be notified of

the work to be conducted at the site prior to initiating field

activities.

If a localized fire breaks out, dry chemical fire extinguishers

will be used to bring the fire under control. Fire extinguishers

will be located in the decontamination area and at each work area.

If it is safe and feasible to do so, employees may:

o Use fire extinguishers to control or

extinguish the fire.

o Remove or isolate flammable or other hazardous

materials, which may contribute to the fire.

o Extinguish other ignitable sources.

o Place soil or other inert material on the

burning area to extinguish the fire.

If appropriate, local fire fighting authorities will be contacted

for notification and/or assistance. The On-Site PSO will

immediately evacuate the area and take charge of the situation

until the fire department responds. At that time, the On-Site PSO

will advise the fire department of the location of the fire and the

type of hazardous materials present. The On-Site PSO will offer

additional technical assistance, as appropriate. If an

uncontrolled fire develops that may release potentially toxic

gases, all persons in the immediate vicinity will be evacuated.

Evacuation of local residents, if required, will be the
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responsibility of the local police, who will be notified of the

emergency and the potential effect on the local community.

9.3 Spills

The On-Site PSO will be responsible for supervising the cleanup of

minor spills. Spilled solids will be cleaned up and loaded in 55-

gallon drums for subsequent disposal. Liquid spills will be

solidified with absorbent material, which will be stored in the

decontamination area, and loaded in 55-gallon drums for subsequent

disposal. Transportation and disposal of any spill cleanup

residual will be in accordance with all local, State, and Federal

requirements.

In the event of a significant spill of hazardous waste or

materials, the On-Site PSO will immediately evacuate the area and

notify the local fire department. The On-Site PSO will take charge

of the situation until the fire department responds. At that

time, the On-Site PSO will advise the fire department of the

location of the spill, the type of hazardous materials present, and

additional technical data, as appropriate. The National Response

Center will be notified at (800) 424-8802 if a reportable spill

occurs.
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9.4 Evacuation Plan

If an emergency necessitates evacuating field personnel, the On-

Site PSO will notify the field team leader, and the appropriate

signal for site evacuation (three short blasts on an air horn)

will be given. All available vehicles located outside the

exclusion zone will be used in the evacuation. Whenever possible,

vehicles shall be parked in a manner that would effect speedy

evacuation (backed in). All personnel will exit the site and meet

at a nearby rendezvous point, established during the initial field

work. The designated rendezvous points, which will be based on the

downwind toxic corridor, will be posted at the decontamination

facilities. (See Figure 9-2) . The evacuation route within the

site will depend on which direction affords the most direct route

away from the hazard necessitating the evacuation.

The visitor and employee logs will be used to ensure that all

individuals are accounted for during an emergency situation. The

On-Site PSO will be responsible for maintaining these daily sign-

in/sign-out sheets. (See Figure 9-3). If possible, personnel

should exit the site through the contamination reduction zone and

doff personal protective equipment in the required manner.

Otherwise, decontamination procedures will be performed as required

and as feasible after all personnel have exited the site.

Evacuation of the local community, if necessary, will be the

responsibility of the local police or fire departments.
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UN/ OIL S i l l

STHIMOHS OF OVEREXPOSI IKE, POUMI IAI C H R O N I C L H L C I S ,

A M D F I R S T - A I D f W l A f H t M l

Symptoms of OyereKposnre

Compound Eye Sic in

1, 1 -0 i c hloroethane I r r i t a t i o n D e r m a t i t i s

l i i h a l lit iori/ Ingest ion

C o n t r o l nervous system

depressant, drowsiness,

unconsciousness, l i v e r ,

k idney damage

large! Organs for

°I£5Llsl Chronic Effects f^rst Aid j regiment

Eye: I r r i (j <i t u i iimn-d i ti t r I y

Skin: Soap wash promptly

Breath: A r t i f i c i a l respiration

Swallow: Medical a t t e n t i o n immediately

1,2-Dichloroethene

(trans)

I r r i tat ion None I i r i t a t i on of eyes and

r e s p i r a t o r y system,

c e n t r a l nervous s y s t e m

depress ion

Respiratory system, eyes,

central nervous system

EyL-: I r r i g a t e i m m e d i a t e l y

Skin: Soap wash promptly

Breath: A r t i f i c i a l respiration

Swallow: M e d i c a l attention iinmedi a tel y

1,2 Oichloroethene

(cis)

1 , 1 , 1 - I r i c h l o r o e t h a n e

Tetrachloroethene I r r i t a t i o n None I r r i t a t i o n of eyes, nose l i v e r , k i d n e y s , eyes, upper

and throat; nausea; flush r e s p i r a t o r y system, central

face and neck; vertigo,

dininess and incoordi-

nation; headache;

somnolence; erythenu

nervous system

Eye: I r r i g a t e i m m e d i a t e l y

Skin: Soap wash promptly

Breath: A r t i f i c i a l respiration

Swallou: M e d i c a l a t t e n t i o n Immediately

Benzene I r r i t a t i o n D e r m a t i t i s l i i i t a t e s eyes, nose,

r e s p i r a t o r y system,

g i d d y , headache, nausea,

s t a g g e r e d g a i t , fatigue,

a n o r e x i a , lassitude,

bone m a r r o w depression,

ab d o m i n a l p.iin

Central nervous system,

blood, skin, bone marrow,

eyes, respiratory system

Eye: I r r i g a t e I m m e d i a t e l y

Skin: Soap wash promptly

Breath: A r t i f i c i a l r e s p i r a t i o n

Swallow: M e d i c a l a t t e n t i o n i m m e d i a t e l y
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I t N Z O i l S I I L

StMPIOMS Of OVtREXPOSllRE, P O t t N l l A l C H R O M I C UltClS,

AND FIRST AID T R E A T M E N T

Symptoms of Overexposure

Compound

Toluene

Vinyl Chloride

Eye Sk jn j n h a l a t ion/j ngest j on

I r r i t a t i o n D e r m a t i t i s F d t i g u e , weakness,

confusion, euphoria,

diuiness, headache,

d i I at ed pupiIs,

l a c r i m a t i o n , nervousness,

muscle fatigue, insomnia,

pares tties i a , photophobia

-... Weakness, abdominal pain,

gastrointestinal bleeding,

hematomegaly, pallor or

cyanosis ol e x t r e m i t i e s

Target Organs for

Potent l a l Chrome Effects

C e n t r a l nei \ u i i s system,

Iiver, k idneys, sk in

l i v e r , c e n t i u l nervous

system, blood, respiratory

system, l y m p h a t i c system

Hr_st Ajd J real men t_

Eye: I r r i g a t e ii m n e c l i aid y

Skin: Soap wash promptly

Breath: A r t i f i c i a l respiration

Swallow: M e d i c a l a t t e n t i o n immcdiuteIy

Eye:

Skin:

Breath: Ai t i f 11 i a I r e s p i i a t i o n

Swat low:

Chloroethane

Phenol I r r i t a t i o n D e r m a t i t i s Respiratory i r r i t a t i o n , l i v e r , kidneys, skin

anorexia, weakness, muscle

ache, cyanosis, ochronosls,

tr e m o r , convulsions,

t w i tch i ng

Eye: I r r i g a t e immediately

Skin: Soapuash immediately

Breath: A r t i f i c i a l respiration

Swallow: M e d i c a l a t t e n t i o n immediately

Anthracene

Methyl Naphthalene

Dimethyl Naphthalene
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I I N 2 011 S I I L

STHPIOMS O F OVEREXPOSIIRE. P O U N I I A I C H R O N I C F F F E C I S ,

AND FIRST-AID TREATMENT

Symptoms of Ovcrcxposiirc

Compound

T r i m e t h y l N a p h t h a l e n e

Skin I nluil nt i iin/ I nyest jon

I in ye t Oi ij.ms for

Potent ia l Chronic E f f e c t a F i r s t A i d 11 1'iit nirnt

1,2 Dichloroethane

M e t h y l ethyl ketone I r r i t a t i o n I r r i t a t i o n D i11iness, vomi t ing,

headache, nose

i rr i tat i on

Central ner vuus system,

I ungs

Eye: 1 1 i I yut c i mined I a t e I y

Skin: Uater wash immediately

Breath: Fresh ai r

Swallow: Medical a t t e n t i o n l e d i a t e l y

E t h y l benzene

Xylenes, t o t a l

Isophorone

I r r i t a t i o n D e r m a t i t i s Mucous membranes,

headache, necrosis,

coma

I r r i t a t i o n D e r m a t i t i s E x c i t e m e n t , drowsiness,

incoordinat ion,

staggering g a i t ;

i r r i t a t i o n to eyes, nose,

throat; corneul

vacuol i zo t i on, anorexia,

v o m i t i n g , abdominal pain

I r r i t a t i o n D e r m a t i t i s D i z z i n e s s , headache,

nose and throat
i rr 1 1 at ion. narcos i s

Eyes, upper l e s p i r a t o r y

system, skin, central

nervous systtm

Central nervous system

gastrointesti nal (Gl)

tract, blood, 1 i ver ,

k idneys, skin

R e s p i r a t o i y system, skin

Eye: I l i t gaIe l m m e d i n t e I y

Skin: Soap wash promptly

Breath: A r t i f i c i a l respiration

Swallow: M e d i c a l a t t e n t i o n I m m e d i a t e l y

Eye: l i t i g a t e i mined i a t e I y

Skin: Soap wash promptly

Breath: A r t i f i c i a l respiration

Swallow: Me d i c a l a t t e n t i o n Immediately

Eye: I r r i g a t e immediately

Skin: Soap wash promptly
Breath: A r t i f i c i a l r e s p i r a t i o n

Swallow: Medical a t t e n t i o n Imrnctl l u t el y
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I I N/ O i l , 1 1 1

STMP10MS Or OVLREXPOSURE, P O 1 L N I I A 1 C H R ( J N I C E F F E C I S ,

A N D F I R S T A I D T R L A I H L N T

Symptoms of Overcxposiire

Compound

Naphthalene Irr i t at ion

Skin

Dermali t i s

11 ill n I at ion/ Ingest ion

Headaches, confusion,

excitement, malaise,
nausea, v o m i t i n g ,
abdominal pain,
i rri tat ion of bladder,
profuse sweat i ng,
jaundice, hematuria,
hemogl obi i i i i r i a , renal

shut-down

Target Organs for

! Chrome E f f e c t s

Eyu',, blood, l i v e r , kidneys,

skin, red blood c e l l s , central

ner vous s y s t e m

F_J£st_Aid

Eye : I c i i y.i t e j mined i ,i t <• I y

Skin: Soap wash promptly
Breath: A r t i f i c i a l r e s p i r a t i o n

Swallow: M e d i c a l a t t e n t i o n i mmeili at el y

PCB

Lead (inorganic

fumes and dusts)

I r r i t a t i o n D e r m a t i t i s l a s s i t u d e , insomnia

palor, anorexia, low

w e i g h t , m a l n u t r i t i o n ,

constipation, abdominal

pain, c o l i c , hypoten-
sion, anemia, g i n g i v a l
lead l i n e , t r emors,
pa r n I y s i s of the wr l •> t

G a s t r o i n t e s t i n a l t r a c t ,

central nervous system,

kidneys, blood, g i n g i v a l

t i ssue

Eye: l i r i g a t e i m m e d i a t e l y

Skin: Soap wash promptly

Breath: A r t i f i c i a l r e s p i r a t i o n

Swallow: M e d i c a l a t t e n t i o n immediately

Chromium metals
•nd Insoluble

salts

I r r i t a t i o n D e r m a t i t i s i i i s t o l o g i c f i b r o s i s o f
lung, cancer

R e s p i r a t o i y system Eye: I r r i g a t e i m m e d i a t e l y

Skin: Soap wash promptly
Breath: A r t i f i c i a l respiration

Swallow: Medical attention Immediately
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I I N ? O i l s i l l

STMPIDMS OF OVEREXPOSIJRE. P O I I N I I A l CHRONIC E I F L C I S ,

AND FIRST AID 1 R L A T H E N T

Symptoms of Overcxposure

T a r g e t Oryans tor

Compound Eye Sk in I n h o l at ion/lnaest ion Potent l a l Chronic £ffccts Ll£-;I-*!U !.''

Boron

I ron

Key:

- - - - Denotes that no i n f o r m a t i o n was provided in the NIOSH "Pocket Guide to

C h e m i c a l Hazards," 1985.
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OPERATION PROCEDURE FOR
HNu MODEL PI 101

PHOTOION1ZATION ANALYZER

INTRODUCTION

1.0 Operation Principle

The HNu Model 101 pnotoionization detector has been assigned to
measure the concentration of trace gases in many industrial or
plant atmosoneres. The instrument has similar capaoilities out-
doors. The analyzer employs the principle of photoionization for
detection. This process is termed photoionization because the
absorption of ultraviolet light (a pnoton) by a molecule leads to
iomzation via:

rw

where RH = trace gas
hv = a pnoton with an energy greater than or eauai to an

iomzation potential of RH.

The sensor consists of a sealed ultraviolet light source that emits
photons wnicr. are energetic enough to ionize many trace species
(particularly organics), but do not ionize the major components
of air such as Oj, Nj, CO, CO? or HjO. A chamoer aajacent to the
ultraviolet light source contains a pair of electroaes. When a
positive potential is applied to one electrode, the field created
drives any ions, formeo by aoosrption of UV light, to the collector
electroae wnere the current (proportional to concentration) is
measured. "he useful range of tne instrument is from a fraction
of a ppm to aoout 2,000 ppm.

2.0 Instrument Sensitivity ana Calibration

The instrument responds to atmospheric compounds with lonization
potentials equal to or less than the ionization energy of the UV
light source. If a compound in air has an ionization potential
greater than the energy source of the lamp, it will not be Detected.
Table 1 presents organic and inorganic compounds and the light
sources that should be used to detect each compound. The instru-
ment is capaole of using 1 of the 3 light sources - 9.5, 10.2, and
11.7 ev lamps. In addition, not all compounds respond equally to
each light sources and thus they vary in their sensitivity to ioni-
zation. As a result of varying sensitivities to photoiomzation,
the response given by the instrument may or may not reflect the
actual atmospneric concentration of the compound being detected.
Table 2 represents the relative sensitivities for various gases
relative to a 10.2 ev light source. Use this table to determine the
approximate response of the instrument to a compound *'of interest,
and to select the appropriate light (lamp) source.



There are two types of operations that are useo for calibration.
For Type i Oaeration, a non-regulatory (or non-target; comoouno
sucn as isobutylene is usea for calibration. In trr.s case, tne
instrument reading is reoorteo in terms relative to the caiiora-
tion compound used for caharation. ror tne type 2 operation,

1 the target comoouna or compounds are useo for calibration. As a
j." result, the instrument is caiibrateo to respono directly in opm DV

volume of the target csrroounai s).

2.0 Instrument Specifications

3.1 Performance

0 Range : 0.1 to 2000 ppm

0 Detection Limit : 0.1 opm

0 Sensitivity (max. j : 0 to 2 ppm FSD over 100 d i v i s i o n meter
scale

0 Repeatability : ̂  II of FSD

0 Linear Range : 0.1 to 600 ppm

0 Useful Range : 0.1 to i:uDO ppm

0 Response Time : less than 3 seconas to reach 90% full scale

0 Ambient Humidity : up to 951 relative numidity

0 Operatina Temperature : Ambient to <*3°C [instrument 's temp-
erature compensates S3 tiat 2 20°C
change i n temperature corresoonas
to a change in reaomc of ̂  II f u l l
scale at maximum s e n s i t i v i t y .

3.2 Dower Requirements ana Operating Times

0 Continuous use on battery : approximately 10 hours

0 Continuous use with HNu recoroer reduces instrument battery
operating time to approximately 5 hours

0 Recnarge time : less than 14 hours; a 3 hours charge w i l l
charge up to 90% f u l l charge

0 Recharge Current : maximum 0.4 amps at 15 VDC



FOR c?.3A;;ic A; s

5.5

Acids (organic;
Alcohols
Amines
Aniline
Arcsar.ics
Benzene

Diae tr.yidisulfide
D ime tny i sui f i de
Ketones
Phenol
Pyniine
Styrene
Toluene

1C.2 eV rj;—

Acetalcehyce
Acetic acid
Acercne
Acids (crgar.ic;
Acrcisir. (
Alcsr.sis
Alcehvcss

Aikvi -..ides
Ally! aic:r.=i
Amices
Amines
Aancnia
Aniline
Arosatics
Arsine
Asphalt esissicns
Benzene
Erosu.ne
Butane
Boron tribrcnude
Carbon disuifida
Chlorinated arena tics

Chlorinated hydrocarbons
Chlorcpenes
Cyci chexanane
DibroTJohcrccrcpene
Di chlzrcpcrpyi ene
Dissetnyi disuifids
Diaemyi forrai dsnyds
Diaetnyl suifide
r%*«i •••»!« ̂ H« •*• ̂  * •*
Lf «rt * to* *̂  tmf t»*A 9 «^* A**

Esters
Ethanci
Ethyl r£thacr_/iate
ELhyiene
Ethyiene cibrosids
E thy i ene irj.ne
Ethyiene cxide
ruran
Heterocyciizs
Hexane
Hexamethyl phosphoric triasu.de
Hydrazine
Hydrogen suifide
Hydrogen selemde



:ASLI i

(• 10.2 eV Lausp "Source iCent'd.)
c ______

Iodine vapor Phospnine
Isopropanol Phosphorus trich.
Ketcnes Picciines
Lutidines Pinene
Methyl bresuds Propy!ene
Methyl isacyanate Pyridine
Methyl ne reap tar. Pyroie
Methyl Mthacryiate Styrene
Mineral spirits Tetranydrerurar.
-apt.-.: Tetraemvi leac
Nitrates TSionyi chloride
Nitrites Toluene
Nitre aikanes Vinyl acetate
Nitre benzene Vinyl bre=ids
N-Octine Vinyl chloride
Olefins Vinyiidine cnlor:
Phenol
Phostoxin

Acetic anhydride Foneic acid
Acetyier.e Methane!
Acr/i cr.it rile Methyl ene chl:
Aicer.eis Nitrates
Aldehydes Nitrites
Alphaties Nitre alkanes
Alkyl haiides Fhosccxin
Butane Propane
Career, tetrachloride Seransse
Chlcre:er=
Ethane
Ethyiene cichloride
rotsaldehyde



• CT r- - cr-

(10.: eV Las:;

£c*cies
PhotcicnizatiCh
SensitiYicv

p-xyiene
o-xyiene
benzene

ciethvl suifids
u* c TT-̂ I *i* j. -? ' **̂  ?*• ?
styrsr.e
t ri chic r eethyier.e
carrcn di suifide
isocutyiene
ace tens
t s t ranyd r efur an
methyl ethyl ketcne
methyl isocutyi ketcr.s

naptr.a i£Et arcraties;
vinyl chloride

iocir.s

di~.st.ivl suifide
a i l ' • • a ^̂ .*»̂  i

r^ *• **»~fr ' o r̂ 0

— -~e>»-a" c— .^;*c

2 3̂ ii chle r eer eĉ "0
c/ciohexene

acrolsir.

11.4
11.2

10.0 (reference standard)
i n nlu.u
10.0
S.9
s'.i
8.9
7.1
7.0
6.3
6.0
C T

si?
c 1r .1
£.0
5.0
4 c. 0
4.5
4 T

. -
4.3
4.2
4.0
4.0
4.0
3.4
3 i
w * *>

' 3.1
pyridir.e
hydrogen suifide
etnyiene dibro=u,de
n-octane
acetaicehyde oxine
hexane
phospnine
heptane
ally! chloride (3-chlerepropene)
ethyiene
ethyiene oxide
acetic anhydride
a-pinene
dibronochloroprcpane
epi chler onydnn
nitric oxide

3.0
2.8
2.7
2.5
2.3
2.2
2.0
1.7
1.5
1.0
1.0
1.0
0.7
0.7
0.7
0.6



TABL2 : EZLAnVE SS-SITT.TTirS TOR VARICTJS GASES
(10.2 ev Las=; Continued)

t .
I

Photeicnizati:
Species Sensitivity

b-pinene 0.5
citrai 0.5
aasscnia 0.3
acetic'acid oil
ri»»**trsn c i ex* «2 v • w*

acetylene 0.0

•Expressed ir. pert < v / v ) .



OPERATIONAL P^OCEO'J.RE

1.0 Instrument Checic-Out > r

1.1 Remove instrument :ox cover by p u l l i n g us on fasteners.

1.2 On tne instrument panel, there w i i l be a label containing
information on light source, calibration aate, calibration
gas, ana span setting.

1.2.1 If the instrument has not been calibratea in the last
14 days or since its last field use, it snould be re-
calibrated. Checic the instrument log, wnich snould be
maintained with the instrument, for the instrument
status ana its calibration mstory. For general use,
the instrument snouid be calibrated to isooutylene at
a scan setting of 9.8.

1.2.2 Checic the label for light source ana refer to Table i
for lomzation potentials cf various compounds. If
the comoouna you wisn to detect is not listed for the
lignt sources provided with instrument, then the lignt
source w i l l have to be cnangea. Jse tne prose with
the proper light source for the compounds to be ae-
tected.

1.2.2 Once it has been determined that the instrument has
the correct lamp, the instrument may need to ae recali-
brate-- for the specific compound of interest. Use
Procedure unaer 2.1.2 of this Section to c a l i b r a t e the
instrument.

1.2.4 Cu,ecfc the oattary supply by connecting the p-ooe to the
instrument box, and turning the function swucr. to the
battery cnecK position (Figure 1). (Note: The cattery
cheoc indicator w i l l not function unless the prooe is
attacned.) The meter needle snould deflect to tne far
right or above the green zone. If the neeale is below
or just within the green zone or the rea LED indicator
is on, the battery should be rechargeo. Follow the
procedure described in Section III (Maintenance ana
Trouole shooting) to recharge the battery.

1.2.5 fiepacx the instrument for shipment to the field.

2.0 Field Operation

2.1 Calibration
•

2.1.1 Equipment and Materials



- .sa -

Baiter* Crtecx

Low Battery re
STANOIY 8-WOO

8ATT S^ ^^ 0-JCO

12 Pin Interface Connector
between reaoout unn ana
Mnsor

FIGURE 1 INSTRUMENT CONTROL PANEL FEATURES



0 Calibration Gas (2 ranges;

Low range C-20 :om and no-range Zj^ZGO c^ c*
isooutylene gas are used for stanaarc fi e l o ooeration
when contaminants are unicnown or a mixture of gases
is present. The isooutylene gas is useo for genera)
calibration because of the instrument's relatively
hign sensitivity to it and the non-toxic nature of
the gas.
Note: A specialty gas may be reouireo i* a single
atmosoneric contaminant is present ana the contam-
inant has a sensitivity different from that of the
calibration gas (isooutylene).

0 Tubing ana fittings (see Figure 2;.

0 Rotometer or ouPDle flow meter.

3 F i e i a Lc?, c a l i b r a t i o n form, ana cata resorting form.

0 Table i for iomzation potentials for compounds of
interest.

2.1.2 Calioration Frequency

This instrument should be calibrated a*ter eacn field
use and prior to eacn field use. Continuous calibra-
tion cneck snould be performed frequently during field
operation (for examole, checic the instrument :ero ana
calibration after every 10 measurements; a?c Document
the results properly. Caution: Oo Not Change the
Settincs.

procedure

2.1.2.1 Use a three-points procedure to facilitate
the proper instrument calibration over appro-
priate operating ranges. Distinct mixtures
of calibration gas with known concentration
for selective operating range snouid be used
for calibration. Each mixture should give a
3/4 scale deflection in its respective oper-
ating range.

2.1.3.2 Instrument Setup.

Step 1: Remove Instrument cover by p u l l i n g up on the
side straps.



Parameter

-Xr

Prooe

J R E 2 RECOMMENDED CALIBRATION PROCEDURE FOR PHOTOIONIZATICN ANALYZER
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Step 2: -rior to calibration, cnecjc the function
switcn ("fgure i; on tne control .panei to make
sure it is in the OFFposition, ~-e s-ooe
nozzle is stored insice the instrument cover.
Remove cover plate oy p u l l i n g up on the pins
that fasten the cover plate.

Step 5: Remove the nozzle from the cover. Assemole
prooe by screwing nozzle into casing.

Step 4: Attacn prooe caole to instrument box inserting
12 pin interface connector of the prooe caole
into the connector on the instrument panel.
Match the alignment keys ana insert connector.
Turn connector in clockwise direction until a
distinct snap ana lock is felt.

Stes ~'. ~jrn tne function switch to the Battery ChecK
position. When the oattery i s charged, the
neeaie snouid read witnin or aoove the green
battery arc on the scale plate. If the needle
is below the green arc or the red LED light
comes on, the instrument should be recnargea
prior to maicing any measurements. Implement
steps in Section III to recharge battery.

Step 6: Turn the function switch to the ON position.
In this position, the UY light source snould
be on. To verify, gaze at the ene of the
prooe for a purple glow. Oo Not LOOK Ci rect!v
at the Lamp Itself. If the 'amp coes not
come on rerer to Maintenance Step i n 2.2
(Section ill).

Step 7: To zero the instrument, turn the 'unction
switch to the stanooy position ana rotate the
zero potentiometer until the meter reads zero.
ClocKwise rotation of the zero potentiometer
produces an upscale deflection while counter
clockwise rotation yields a downscale deflec-
tion. (Note: No zero gas is needed since
this is an electronic zero adjustment.) If
the span adjustment is cnangeo during instru-
ment calibration, the zero should be recnecfced
and adjusted. If necessary, wait 15 to 20
seconds to ensure that the zero reading is
stable. Readjust as necessary.
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2.1.2.2 Calibration Steps

Step i: Insert one end of T tube uigure 2; into prooe.
Insert second eno of prooe into taiinration gas
in tne 20-200 ppm -ange. "he' third eno "of
prooe snouid have the rotometer ',buODle meter)
attacneo.

Step 2: Set the function switch in the 0-200 ppm range.
Cracic the valve on the pressured calibration
gas container until a slight flow is indicated
on tne rotometer. "he instrument will draw
in the volume required for detection with the
rotometer indicating excess flow.

Step 3: Adjust the span potentiometer so that the in-
strument is reading the exact value of the
calibration gas. 'Calibration gas .alue is
laoeied on the cylinder;.

Step 4: Turn instrument switch to the stanaoy position
and check the electronic zero. Reset zero
potentiometer as necessary following step 7 of
2.1.2.2.

Step 5: Record on form and field log a l l original ana
readjusted settings as specified in the form.

Step 6: Next, set the function switch to the 0-20 ppm.
Remove the mid-range (20-200 ppm) calibration
gas cylinder ana attacn the low range (0-20
ppm; cali b r a t i o n cas cylinder as cescrioea
aoove.

Step 7: Oo not adjust the scan potentiometer, "he oo-
served reading snouid be +3 opm of the concen-
tration specified for tne~iow range calibration
gas. If this is not the case, recalibrate the
mid range scale repeating Step 1 thru 6 above.
If the low range reading consistently falls
outside the recommended tolerance range, the
prooe light source window likely neeos clean-
ing. Clean window following Step 2 under 2.3
(Section ill). When the observed reading is
within the required tolerances, the instrument
is fully calibrated.

2.2 Sample Measurement

Step 1: Place function switch in 0-20 jipm range for
field monitoring. This will alldw for the most
sensitive, quick response in detecting airborne
contaminants.



Step 2: Before entering a contaminanted area, aeter-
mine oackgrouna concentration, "his concen-
tration snouid be used as a reference to read-
ings maae in the contaminated area-, .nder rp
circumstance snould one attempt to aaTust tne
zero or span adjustments w n i i e the instrument
is oeing operated in tne rieio. ""*

Step 3: Take measurements in contaminated area, re-
cording readings and locations. Should read-
ings exceed the 0-20 scale, switch the func-
tion switch to the 0-200 or 0-2,000 range as
appropriate to receive a direct reading. Re-
turn the instrument switch to the 0-20" range
when readings are reduced to that level. Re-
cord measuremeasurements in noteooot or on an
appropriate form.

Steo ^: <eeo 11 mind health ana safety action guide-
lines for the levei of protection you are
wearing. Sustained readings aoove » certain
levei may force you to vacate an area or up-
grade your level of protection.

Note: "he instrument w i l l not function pro-
perty in nigh humidity or wnen the window to
the light housing is dirty. If the instrument
response is erratic or lower than expected.

Steo 5: When '-'nisned, use the reverse Steps 1 thru 5
of Section 2.1.2.2 (Instru-ent Setup, to snut
down the instrument.

AND TROUBLE-SHOOTING

1.0 Battery Recharging

1.1 The instrument should be recharged 1 hour for eacn hour of use
or overmcnt for a full day's use. (The oattery w i l l 'ast 10
hours on a ful1 charge.)

1.2 To recharge the battery (or instrument):

1.2.1 Turn the function switch to the off position.

1.2.2 Remove the charger from the instrument top compartment.

1.2.3 Place the cnarger plug into the jack on the left side
of the instrument box.

•

1.2.4 Connect the charger unit to a 120 V " AC supply.



1.2.5 ChecK cnarger function py turning the instrument switch
tp the cattery cnecx position, "he meter snould go
upscale if the cnarger -s wording ana ^is correctly
inserted into the jacic. 1

1.2.6 Place instrument in instrument mode ana charge for the
appropriate time period.

1.2.7 Turn the instrument off following the recharge cycle.
When disconnecting cnarger, remove from 120 V AC supply
before removing the mini phone plug.

2.0 General Fault Determination and Correction

2.1 Battery level is low. Recharge if necessary implementing
steps described unaer 1.0 (Section III). If the battery w i l l
not recnarge, it w i l l have to be replaced.

2.2 UV Lamo function - Gaze at sample i n l e t wnen moae switch is
on an instrument function position and ooserve for purple
glow of lamp. If the lamp does not glow in any of the three
instrument function positions, it may be burneo out ana will
have to be replaced, "o replace the lamp:

1. Turn the function switch to the off position and discon-
nect the prooe connector from the reaaout uni .

2. Remove the exnaust screw found near the base of the
probe (Figure 3).

3. Grasp tne end cap in one hand and the probe s h e l l in the
other and gently pull to separate the ena cao and lamp

* housing from the snell.

4. i_oosen the screws on the top of the end cap and separate
the end cap ana ion cnamoer from the lamp ano lamp nous-
ing. Care must be taken so that the ion cnamoer does
not fall out of the end cap and the lamp does not slide
out of the lamp housing.

5. Turn the end cap over in your hand and tap on the top of
it; the ion chamber should fall out of it.

6. Place one hand over the top of the lamp housing and tilt
slightly. The light source will slide out of the hous-
ing.

7. Replace lamp with one of same energy source as the one
removed by sliding it into the housing. Note: The
amplifier boara ana instrument circuitry ace calibrated
for one 1 ight energy



12 Pin Connector

tamo Housing

FIGURE 2 COMPONENT PARTS OF PROBE



3. Place tne ion cnamoer on too of the lamp nousing, checking
to ensure that the contacts are aiigneo. .

*

9. P'ace the ena cap on too of the ion cnamoer ana replace
the two screws. "he screws should be tighteneo only
enougn to seai the "3" ring. Do not overtignten.

10. _ine up the pins on the base of the lamp housing with
the pins inside the prooe shell. Gently slide the
housing assemoly into the probe shell. Do not force the
assemoly as it only fits one way.

11. Replace and tighten the exnaust screw.

12. Reconnect the 12 pin connector and turn instrument moae
switch to a function position. Checu for glow of lamp.
If lamp stil l does not function, the instrument has an
eiectrical short or other proclem that w i l l have to be
corrected at the factory.

2.2 Instrument appears to be functional, but responses are lower
than exoected or erratic. The winaow of the light source may
be flirty ana need to be cleaned, "o clean the light source
winaow:

1. Disassemole the prooe assemoly by repeating Steps 1 thru
6 unaer 2.2 above.

2. Clean the window of the light source using compound pro-
vides with instrument and soft clean cloth. Important:
Use cleaning compound on the window of the 10.2 eV lamp
only, "he cleaning compound may damage the windows of
the 9.5 ano 11.7 eV lamps.

3. Reassemole the prone assemoiy repeating Step 7 through 12
above.

3.0 Specific Faults

3.1 No meter response in any switch position (including 6ATT CHK)

1. Broken meter movement: Tip instrument rapidly from side
to side. Meter neeale snould move freely, and return to
zero.

2. Electrical connection to meter is broken: Check all
wires leading to meter and clean the contacts of quick-
disconnects.

3. Battery is completely dead: Disconnect battery and check
voltage with a volt-ohm meter.
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4. ChecK 2 amo fuse.

5. If none of the aoove solves the proolem, consult the fac-
tory.

2.2 Meter resoonos i r, BATT CHK position, but reaos zero or near
zero for a i 1 others.

1. Power supply defective: ChecK power supply voltages per
Figure 4. If any voltage is out of specification, consult
the factory.

2. Input transistor or amplifier has failed: Rotate zero
control; meter snould ceflect up/down as control is
turned. Open crooe; ooth transistors snoulc oe f u l l v
seated in sockets.

3. Input s i g n a l zonnection troken in prooe c- -eaaout:
Checic input connector on printed circuit boara. Should
be f'~Tiiy pressed down. Checic comoonents on back siae of
pri-":: circuit boara. AH connections snouid be s o l i d ,
ana ro wires snouid touch any otner ooject. Check a l l
wires in readout for solid connections.

2.3 Instrument responds correctly in BATT CHK, and S~3Y, out not
in measuring mooe.

1. Checic to see the l i g h t source is on (See Section 2.2).

2. ChecK h i g h voltage power supply (See Figure 4''.

2. Open end of prooe, remove lamp and check h i g h voltage on
lamp contact ring.

4. If high voltage is present at a l l aoove points, light
source has ~ost l i k e l y failed. Consult the *'actory.

3.4 Instrument responds correctly in a l l positions, out s i g n a l is
lower than expected.

1. Check span setting for correct value.

2. Clean window of light source (See 2.2).

3. Double check preparation of standards.

4. Check power supply 180 V output. See Figure 4.

5. Check for proper fan operation. Check fan voltage. See
Figure 4.
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6. R o t a t e soan sett ing. Response snou id change if span pot
is wonting proper ly .

• •

3.5 Instrument responds in all switch positions, but is noisy
(erratic meter movement,1.

1. Open circuit in feedback circuit. Consult the factory.

2. Open circuit in caole shield or prooe snieic. Consult
the factory.

3.6 Instrument response is slow and/or irreproauciole.

1. Fan ooerating improperly. Checic *an voltage. See
Figure 4.

2. ChecK c a l i b r a t i o n ana coeration.

3.7 Low oattery indicator.

1. Indicator comes on if battery charge is low.

2. Indicator also comes on if iomzation voltage is too high.
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APPENDIX D

PROTECTIVE EQUIPMENT/DECONTAMINATION
PROCEDURES

1.0 INTRODUCTION

Personal protective equipment must be worn during field work

activities when: ;'l) atmospheric contamination is known or

suspected to exist, (2) there is a potential for the generation

of vapors or gases, or (3) direct contact with toxic substances

may occur.

The On-Site FSO vill determine the level or combination of

personal protective equipment that affords the appropriate level

of protection and ensure that safe work practices are followed.

The requirements specified for Levels A, B, C, and D protection

are outlined in the section that follows.



2.0 LEVELS OF PROTECTION

2.1 Level D

2.1.1 Personal Protective Equipment

o Work uniform

o Coveralls - cotton cr chemical resistant

G Gloves ;cuter; - safety or chemical resistant

o 3oots/shoes ; inner) - chemical resistant,

steel tee and shank

o Boots (outer; - chemical resistant,

disposable

o Mara hat with face shield or goggles

o Escape r?iask (optional)

2.1.2 Criteria for Selection

Level D protection should be used when:

o No contaminants are present; and

o Work functions preclude splashes, immersion,

or the potential for unexpected inhalation of

or contact with any chemicals.



Levei 2 protection is primarily a work uniform. It can ce worn

only in areas where there is no possibility of contact with

contamination.

2.2 Level C

2.2.1 Personal Protective Equipment

o F u l l - f a c e , a i r - p u r i f y i n g r e sp i r a to r -

canister or cartridge (CSHA/NIOSH approved)

o Chemical-resistant clothing - disposable

hooded. one- or two-piece chemical splasn

suit

o Gloves (outer; - chemical resistant

a G l o v e s ; i n n e r ) - c h e m i c a l r e s i s t a n t

(opt ional )

o Boots ( i n n e r ) - chemical resistant, steel toe

and shank

o Disposable boot covers (outer) - if leather

work boots are worn, then outer chemical-

resistant boots are necessary

o Hard hat

o Escape mask (optional)

o Two-way radio - intrinsically safe (optional)



2.2.2 criteria for Selection

Meeting all cf the following criteria permits the use of Level C

protection:

o Oxygen concentrations are not less than 19.5

percent by volume.

o The types cf air contaminants have been

identified, concentrations have been

measured, and an air-purifying respirator is

available that can remove the contaminants.

o Measured air concentrations of identified

substances will be reduced by the respirator

below the substance's threshold limit value

(TLV) , and the concentration is within the

service limit cf the canister.

o Atmospneric contaminant concentrations do not

exceed Immediately Dangerous to Life and

Health (IDLH) levels.

o Atmospheric contaminants, liquid splashes, or

other direct contact will not adversely

affect or be absorbed through any exposed

skin.

o Job functions do not require self-contained

breathing apparatus.



o Direct readings are a few ppms above

background on instruments such as the FID or

PID.

o All criteria for the use of air-purifying

respirators are met.

2.2.3 Decontamination Procedures

See Figure 1.

2.3 Level B

2.3.1 Personal Protective Equipment

o Self-contained breathing apparatus (SCBA)-

pressure-demand regulator (OSHA/NTOSH

approved)

o All items from Level C protection

2.3.2 Criteria for Selection

Meeting any one of the following criteria warrants use of Level

B protection:

o The type and atmospheric concentration of

substances have been identified and require a

high level of respiratory protection, but

less skin protection than Level A. These

would be:
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Atmospheres with Immediately

Dangerous to Life and Health (IDLH)

concentrations, but the substance

or its concentration in air does

not represent a severe skin hazard,

or

Chemicals or concentrations

involved do not meet the selection

criteria permitting the use of air-

purifying respirators.

o The atmosphere contains less than 19.5

percent oxygen.

o It is highly unlikely that the work being

done will generate high concentrations cf

vapors, gases or particulates, or splashes cf

material that will affect the skin.

o Atmospheric concentrations of unidentified

vapors or gases are indicated by direct

readings or. instruments such as the FID or

PID or similar instruments, but vapors and

gases are not suspected of containing

concentrations of skin toxicants.

2.3.3 Decontamination Procedures

See Figure 2.
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2 . 4 Level A

2.4.1 Personal Protective Equipment

o Fully encapsulating chemical-resistant suit

o Disposable protective suit, gloves, and boots

(depending on suit construction) - worn over

totally encapsulating suit (optional)

o All items from Level 3 protection

2.4.2 Criteria for Selection

Meeting any of the following criteria warrants use of Level A

protection:

o The chemical substance has been identified

and requires the highest level of protection

for skin, eyes, and the respiratory system

based en either the measured (or potential

for) high concentrations of atmospheric

vapors, gases, or particulates.

o The site operations and work functions

involve a high potential for splash,

immersion, or exposure to unexpected vapors,

gases, or particulates of materials that are

harmful to the skin or are capable of being

absorbed by the skin.



o Substances with a high degree cf hazard to

the skin are Known or suspected to be

present, and skin contact is possible. Skin

contact includes: splash, immersion, or

contamination from atmospheric vapors, gases,

or partioulates.

o Operations are being conducted in confined,

poorly ventilated areas, and the absence cf

conditions requiring Level A have not yet

been determined.

o Direct readings on field FID or PID and

similar instruments indicate high levels of

unidentified vapors and gases in the air.

2.4.3 Decontamination Procedures

See Figure 2 .
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